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SECTION IV.-RIVERS AND FLOODS. 
RIVERS AND FLOODS, MARCH, 1016. 

By ALFRED J. HENRY. Profeasor in charge of River and l ~ l o i d  Division. 
(Dated: Washington. I?. C.,  Mlsy 1,1:115.] 

A single minstorni, t,hat of hllnrch 3-6, criusecl floods in 
the rivers of Brkansas, also in tlie Red River a t  Fult,on, 
Ark., and in the st,reams t>rihut,ary to the Red in west,erii 
Arknnsa.s. The Arkansas Riwr wa.s sligli tJy nhore the 
flood stage at  one or t,wo 1oint.s slong it,s course through 
Oklahoma and Arkansas; fiowever, little clarnnge was siis- 
ta.iiied. The same storm, in passing across t.hc Czirolinw, 
caused iiioderiit,e floods in thti rivers of Sou t,li C~rirolinn. 
The loss sust,aiiietl in South Carolina nncl in Arkniisns 
appears in t,he siiinll t.ahlo Iwloiv. 
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SdOWFALL AT HIGH ALTITUDES, MARCH, 1015. 

( A s  summsrized from thr reports of Section Ilirerrors.] 

;Iriroitn.--Tliere was lietirg snowfall in t,he mouii h i i i  
c1istrict.s esrly in t.lie iiioiibli, followed by unset.t.led 
weather wit:h occnsiciual ligh t,er falls t.lirouglioii t. t,lie first. 
decade. It held cold nft,er t.lie st,f-iriiis of Fchrutiry uiit.il 
near t.he middle of t h  niont,li. For t,liis refidtill t,he wcu- 
mulat,ed snow of Fehruary and Mn.rcli set.t.lcr1 but litkle 
and was much drift.er1. The ~ncketl snow was chirfly t.Iin.!# 
remaining from the st,ornis o 1 en.rlier wint,er inoiit.lis. By 
B1a.rc.h 10, at, al6it.utles above i,5OO ft.ct,, t.he snow hncl 
reci.chec1 gretit.er depths t h o  l i d  hecn kliowli in lllitliy 
years, if ever before since set,t.lenient hy whitm. Tliis was 
attributable hot,li t,o t!ie uaunl storms of Fehruwy, supple- 
nieiited by. the fall during esrly Mnrch, alii1 blic persistent 
cold weather. Wit,h hridit w'nriiier wcnt~licr t.hrre was 
much dayt,inie melting &iring the lu.st lidf of Mrtrc.li. 
Below 7,500 feet the snow clisappearctl rnpiclly. Be- 
tween 8,000 and 9.500 feet, while t.lierct \viis a iiisrketl 
decrease in actual cIept,li bliere u-tis hut lit,t.le loss in wiit,er 
contint. ..4t the close of March there wn.s more mow a t  
high levels than for niaiiy yews past., all strcams were 
running fairly full froin t.lic inrltiii- sit moilerwt,e l ~ t h  

PuF$ornirc..-Tlio sni)wfnll in h e  i i iouii  t.:i.ins during 
March, 1915, was w r y  light. escept in portions of snutlirni 
California, where n.vernge n.niouii t.s were report,etl. Tho 
cleficieiicv was marked in t8he Sierra Nereda and Siskiyou 
ran es. The heavy snow of the preceding months wns well 
pacfed and there was very lit& run-off. leaving a.t the 
close of the m0nt.h more thaa the nvernge nnir.,unt of solid 
snow on t.he ground at the higher levels. All reports 
showed a large a.mount. of snow in t.he hiulier niount.nins, 
which a t  this time of the year would in3icnt.e an ample 
supply of water for irrigation and pou-er purposes. 

C~)Zoo,ndo.-~~eat,her conditions during March were not 
f;irora.ble to.a material increase in the amount of snow at  
high clcrntions. As conipnred wit>h the normal, the 
snowfall for March was deficient. t.liroughout, t,he western 
coiint.ies nncl the iiiount,ain.region, except in t>he vicinity 
of Longs Peak. The deficiency ww liiiirked OIL t,he Hio 
Grantlo a,nd Saii Juan watersheds, and over ti coiisiderable 
area on t,he Gillinison, Grind, and northwrsttmi wnt.er- 
sheds. A miirked deficiency d s o  occurred a t  the head of 
t,he Xrkmsas. The streams were higher than coninion, 
as frozen ground prevented the taking up of the usud 
timount. of moisture. 

At, t.he ciid of March the awr:ige wat,cr equivalent of 
thc snow ancl t.he wat.er equivalent ti t  the corres )oncling 
h t e  ii. y~n .r  ngo were, respectively, as follows: Sout, h Platto 
wu.t.ersliorl. 3.06 and 5.30 inchcs: North Platte, 4.27 and 
4.90; ,4rkn.nsnu, 3.90 and 4.10; IEio ~ r a n d e ,  3.93 and 4.90; 
Grand; 4.59 nnd 6.50; Guiitiisoii, 5 mil 7.30; Yampa, 5.41 
and G.60: and S:in ,Juan, 4.22 niid 3.40 

~~r7trl/o.--Follo~iiig an iinusidlg dry summer, the winter 
of 1914-15 was the drirst, on record for Idaho; the pre- 
ri1)it.n tion for t.he fivc-nioiith period eliding March 31 
tiniouiiting over the. St.at,e t.o hut, 5.73 inches. The fore- 
part of tlie wint.er was cold: lielice t.hc snow fdling in 
that, period was li$ht sild dry. Februa.ry and March 
w=rc ahno~minlly mild, with inost of the preci itation in 
tht? form of rain. The merage snowfall for B iarch was 
the least, on record, m d ,  esce . t over snitill arms, there 

month. The continued n d d  temperature caused tho 
wow t D rlisnppenr escep t in the higher mountains, but no 
high ivTntcr was experienced. The outlook is for a sinctU 
flmv of w i  t.er during t.he season. 

illon fa 1111 .--?iIarch w:is t lie fif t,h successive month wi t.h 
tlcAficient precipit,at,inn t.hroughout the State niid cleficieiit 
s;nowfr\ll in tlic niouiit.ain dist.rir.t,s. The avertwe precipi- 
t.:it,ioii for t,lio St.nte for t.iiis periotl ns a wli& was t.lie 
Imst tliiring t h  hst, 30 yews, and it, is t.hc coi~seiisus of 
opinion of forest,ers, miners, untl othcrs fniiiiliar with 
siiom conditions this ysa.r niid in the past t,hat there wtw 
less snow in t.he nicJuntnins a t  6he close of March t,lian for 
ninny yeiirs. This defic.ienc-y is somewhat accentuated 
by t,he fact. t,lirtt the year 1914 Wiis generally deficient in 
preci pitation. 

~~~7d7rr..-This niont.li's siiuwfall w-n.s gre!nt.er than t.hat 
of March, 1914, yet, t1.s compared with t,he nornial tahere 
was deficiency mngiiig from 62 per cent. in t,lic Carson 
Basin t.o S1 per cent in the Walker Basin. At the dose of 
t.he nioiit.li t,liere was less snow 011 t.lie gromicl t.linii usual, 
esccpt :it. Tdioe, Gal.. where it, wtis norind. Thc BCCU- 
niulu.t.pcl win t.er's snowfall h;id pra.ct,ically disappeared by 
the :<lst. a.t, most. stations escept, in t.lie Truckee Basin. 
The prospecks for mi ri.iiiple watter flow nest  sunimer in 
the Triickee Biisili are good. 
iV(-w :Ik~rico.-Tliere were general and frequent snow- 

st.ornis cluring t,he first 20 dnvs of March, along with much 
cdd ,  cloudy, favorable wen.ther, dthou h the gra.dud ad- 

erably. The average fall for the f3t.nt.e was niore t.lian 
11 inches, an amount that brings the sensorial fall up to 
38.4 inches, nearly twice the normal. The clear, warm 

were no inatmerial a.tlditions t,o t. F ie snow supply during the 

vnnce of t.he season settled ancl m c h c  f the snow consid- 
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weather of the last! dec.ade ca.used rapid melt.ing a.nd set.- 
tlin , and little snow reinained below the 7,000-foot, level 
a t  t f ie end of the month. The highest. dist.rict,s showed a 
dewease of iiear1)- one-half in the st,orecl depth, indicnthg 
the loose charact.er of t.he snow and it.s early passage iiit,o 
the streams of t.he St.atc. 

Orqon.-During every niniith of t.he past. wint.er t lie 
snowfall was less than t,he nrersgs, nntl in mitny pla.ces it. 
was less than the rtiiiouiita in any one of t,he last 10 or more 
years. December ant1 Jnnuary were cold mont~lis, haviw 

rot,racted eriocls mit.11 enst. winc~s, anc~ t,lie w o w  that, fcfi 
1a.d a sina K wa.fer cont.enb. Fchruttry and March were 
mild inont.lis, a.nd tlie water cont,ent. of t,he snow wns good, 
hut the amount, wm sinal1 and much nielbing tonk plnre, 
so that at t.he rnd of hlnrc.11 nnne was left, eseept. at, h i 4  
rtltitudes, and sonie of the southern slopes :it4 relti t,in?y 
high altitudes were bare of snow. There will be B short.- 
age of wa.t.er for irrigation iuicl plncer mining during t,hc 
lnte spring and early suninier, a.iid spring frrs1iet.s will he 
of short dur R t ' 1011. 

South Dakotrc.--The average snowfall a t  31 st.at.ioiis in 
t.he elevnt,ed regions of South I):i.kot,n-tliat, is, the Black 
Hills region of t,he St.at,e--was 11.9 inches, which is nlmut, 
norma.1; however, t.here was LL marked clifference hct,wc.cn 
tlic various nmount.s recortletl. I n  pwts of Law-rtlnce 
and Fall River counties t.he iiccumulitt~ed amount for t,he 
month was nqarly 2 feet., while in part,s of Butke ri.iitl 
Custer count.ies it was less t,liaii 4 inches. Tlic a.ver- 
age dept.li of snow on round 011 t.hc 15t,li was ahout. '7.5 

ttniouiits are somewhat sniadler t,lian at. tlie corrcslmnding 
times in February. The snow generally wa.s packed very 
html, and consequent.1-y contamed much wat.cr. Thcre 
will appnren t.ly he :in ample aniount of wwt.er for irripi t.iou 
pur oses. 

&nh .--In t.he Great Salt, Ln.ke wat~ersherl only IL I"PW 
correspondents reporbed thn t, t.Iit1 snow stored iii t.hc 
mount.ains was equal to t . 1 ~  arc~cige amount.; niost. cor- 
res ondent,s report,etl that. t.lw snow w t ~  unusually short, 
a n i  t.1ia.t t.he prospects wrrc for t i  clry sc:isim if the irri- 
gating wat.er was not, ~.;upplitiiiriit,etl by rnin during thv 
summer. A very careful m o w  survey of C3t.y Vreeli Cali- 
yon phowcd t.liat. t.hers wtis o~it?-t,hii:d less snow t.liere h u i  
hst. year and th:it. tlic snow was in ctmiIit.ioii for c:ir1y 
nieltiiig. 

ln  both the &vier L;ilrc? tint1 snii tlitwi port.ioii of t,hc 
Colorado River wt-tt,ersheds t.hs outlook wa.s vcrv nrniiiis- 

inches and at. the end o t+ t.he innnt~li tibout, 7 inc4ws. Thew 

The streams werc generally frozen n w r .  

In t.lic. nat.ional forests of the St,ate the snow was below 
normnl in most. p.ln.ces and in a favorable c.onclit,ion for 
early nielt,ing. ~ 

Il ir .dh7fnn .-The snowfall in t.he mountains and de-  
vaterl vallcys for the month of Mnrch was unusually light 
nncl w-ns the least on record for this section. The rnoi1t.h 
WijS renitirkably iiiild in teni erature niicl there were mnrni 

iiielted rapiclly aiirt by thtb niitldle of the month it, hnd 
gone from the rdleys nnd southern slopes, and a t  the end 
of tlic month there wtw 110 snow escept, on the summits, 
wooded northern slopes, nncl where it WRS packed in draws 

rains o i l  the slopes and in t P ie nlleys. Hence the siiow 

Big'-'Horii, Nort,li Pla.t.te, Pii~vder, and Tcllomstonc rivers 
were sul)at.ant.inl\\ incrcased. No change in depth occurred 
on t . 1 ~  wai t.ershe& of t,he Grcen, Snake, wid Tongue riv- 
ers* while on the Chepennc River rind in t,he Yellomstone 
Psrk less siiow lay on t.he ground than at. the cad of Feh- 
runry. Whik t.lir iiieiiii t,eniperature for t,he 111013 t.h warn 
l x h v  iiorninl. there wwe nitmy tlngs on which melting 
occurretl t.o a ninrketl degree. The run-off WRS impprc- 
ciable, ant1 s u h q u c n t ,  freczing improved t,he condit.ion of 
t,hc snow for slow melting. Escept for local irrigat,ion, 
intlicnt,ions point, to less t.li:iii tlit> iic1rnia.1 miount. oi water 
from all w:it.ershcds. A mnrkcd deficiency is inclicated 
for the Snake River and all st.renms t.aking t.hcir rise in 
Ycllowst.onr Park. 

MEAN LAKE LEVELS DURINQ IARCH. 

By U w m n  STATES LAKC PURVEY. 
[ h l c d :  Detroit, Nich., I p r .  B, 1915.1 

'Tlir following datn are reported in the "Notice to 
Mariners'' of the shnvc date: 

1l:ltn. 

. . . . . -. 

ing, and sonie observers reported that the cr&& were 
alrendy bank full. A shortage wiis reported in the Green 
River ma t ershed. 
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